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LASHKO, N. Fe 


_ USSR/Chemistry - Metallurgy 21 Nov 51 
"A New Intermetallic Compound in the Binary Systen 


Fe - Mo," R. P. Zaletayeva, N. F. Lashko, M. D. 
Nesterova, S. A. Yuganova 


"Dok Ak Nauk SSSR" Vol LXXXI, No 3, pp 415, 416 


The similarity between wolfram and molybdenum led 
the authors to believe that a compd analogous to 
FeoW should exist. They were successful in Pinding 
the new phase Fey - Mo in chromium-nickel-molybdenem 
eustenite steels contg a small amt of carbon. ; 
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LASHKO, N. F. 


a 1 7 

USSR/Engineer ing: - welding Jan 52 
- "Goncerning the Weldability of Metals," S.v. 
‘Avakyan , N.F. Lashko, Candidates Tech Sci 


"avtogen Delo" No i, PP 29-32 


_ Discusses gefinition of metals! weldability and 

. outlines conditions required for realization of i 
welding process which is considered as snteratomic aes 
gohesion by diffusion. Analyzes welding process : 
@iscussing erystn of welded joint and changes in 

properties of. base metal under effect of welding 

heat. . Shows microstructure of Bi welded with ad- 

mixt of Cd and Sn in 3 micrographs and discusses 


aiding of unlike metals. 
232718 
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elding, Crystal- Jul 52 
lization 


USSR/Metallurgy - ¥ 


lization in the Welding 


“On Discontinuous Crystal 
.F. Lashko, Candidates 


Process," S.V. Avakyan, N 
Tech Sci 


“avtogen Delo" No 7, pp 25-28 


Briefly reviews Soviet tech literature on sub- 
“Sect and disputes periodicity of erystn in 
welded joints accepted as an established factor 


by some investigators. Concludes that discon- 
timaity of crystn during welding is conditioned 
py (1) balance between heat delivered to boundary 


233743 
s and (2) heat loss. 
tion by crystn of salol 
to those of welding. 


of solid and Liquid phase 
Substantiates this assump 
under conditions similar 
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. aul (itsbel “Moscow an) a8 3953, Thane Refersi. Dae. pre, 
Shir. rig ae 43743.—-Th 2 Pandonvation-2s-adected AG 
Sy N contest i oaiyeed “Pwo stetls of the El 385 type 
. chi pA eens. 18% e N mere studied. ‘Both hardened and 
led spectmens were juvestipated: the hardening was 
ps 1200° in water, the anneal {aging} was at D00-SH0*. 
Electrojyticatty obtained Pps. from doth steele were ana- 
lyzed choy for decayed y. the powder. method in GFTT 


cameras of mm. diam.’ “Depending on the ty pe of the 
studied phase, be ep eed were, ae Su raiaet h Fe, Cz, 
or Cn radiation. 


ingreads Cae ph aging. | Tn steal ol the EY 295 ype 
- contg. 6.25%, ez. elements in the sams guanti- 

_ ‘ies es the (i lotd reat ‘Bpon’ Seing at B50", sepd. outa 

Cgubiea! earbonitride: Mol. th a paraineter 10.6 A. 

Achrm, gnaiyzis of the Ss aiiide MulC.N} showed a N 
cone ot 4 wt, %. tds concindad thut in the presence of 
3 Nasd at an increaring content of it the double carbide seems 
3 wpblcal corbonitrid: 
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Y Metastable “etiasss {9 chroma-nicke 
: day A, ¥ ete Sil etn 
ys By Fibs See De Oe ay B : 
5 Uedosanizs Melel,, Bfashels (Moscow)~ 
. 2hur., HSit. 2984; No. 45363.— © 
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Pie, OT 
LAS Ope taRag: LASHKO-AVAKYAN, S.Voz; POGODIN-ALEKSEYEV, G.I., doktor tekhni~ 
““cheskikh nauk, professor, redaktor; POPOVA, 5.M., tekhnicheskiy 
redaktor 


as AD rea eer a Ss was agi Sos Se pa ee a : STEED 


[Metallography of welding; some problems] Metallovedenis svarki; 
nekotorye voprosy. Pod red. G.1.Pogodina~tlekseeva. Moskva, Gos. 
nauchno~tekhn. 42d-vo mashinostroitel'noi lit-ry, 1954. 270 p. 

' (Welding) (Metallography) (MLRA 8st) 
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panstorniation. in 6 el in the région of therniar 
Rfluéace of ‘welding... N.N. IPina end N. BF: Lashko.: - 
Avtoniat. Sigrka 7; Ni {Whole. No. 34); 28-3601954)-= * 
» Phe uuthors have investig: ited the-strudtiré and kinetics of * - 
formation ‘of the curbide phases in the zone of thermal ine’ 
2) flpence tir the electro-are welding ‘of alloy stéels, including 
“Mark SOK NGSA (C 0.32, Cr 1.02, Mn 0.00), Mark. 12Kh- 
J SMA (C 0.22, Ce 4), Bln 0.38,-Ni 0.16, Mo.046), and 
: hed: (¢ ot, Cr 17. 35, ° Mn-0.34, Ni 3.69%). -Charts, 
tablys, and. photomie rographs tre presented ay IMustrate 
sluicture vari tions from the weld to distances ef 4 ram. 
nd 1D time j frown the weld: Theo relation between carbide | 
uf the loss of corrosion stability in the vicinity 
“id is discussed. : JOR. Behrman, 
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2 “with the process of rngmentation' ° 
1 with polygocirstion, ‘All ere roco to. 
logically. sedan foal are described 
as APEnmen Again nee 2-0-3 mm.) of Al c 
i eaedee med by, oreep BL 800°C. under B stress of 0:3 xp.jmom,?, rsp 80 oj 
toy a by Duataeueta? Ene eataza heen sd 
_ aorossopy ‘and reiloction Laus photographs from i 
single grains, Up to ~01% strain (1 br), daformation by go Susenslonsof 
;Slp On one or st most two slip systems, In the period 1-20 hr. } Results o A} 
eee mm pure A} aro aur. 


‘{~196 stzain) most grains show 2 or 3 allp systema operating i 

‘Hetiteteeart Souamiey arsrently fa aed end sip lines pany Ry ontatg Ps ne in creep by ccnveiaien 

tease tobe straight, #7 » (~2-5%, strain) th } inks, aE EDS 
ds form an intersecting pattorn dividing tho emer grata’ “yp betes eF Former kinks, In ether easo samme prone 


Bion is noceasary. Thus it i interesting to study th: 


(eu i) 
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hovery-in: loys whero:adifusion 


‘either nioro or jena renilily than ir pure motals. In particular, — 
‘Ht-is interesting: to neo svhnt happens in suprraaturated solid 


‘Rolin, whero tbe diffusion prosesece are secompanied b tn, 
Tho ago-hantening alioy A K4wasnsed. This han preciailate 
Phorea ; Mg,Si {smnll particle), Al,CoMg, which & pro- 
cipitated after plastic deformation in the form of rods, and 
FoNiAl,, which is proforentially precipitated on the boundaries 
ofgrainssnd blocks. Thospecimen was quenched from 516° C. 
and.aged for 10 hr, at 170°C. Extonsive serics of experi- 
ments-wero carrie] ont: (1) at 260° C, with a stress of 20 ke./ 
yam, snd (2) st 300 C, with a stress of 4-5 ke.fmm.2, Inboth 


" . oBerdes the-oxtonslon/tmo curve wan lintar up to 40 br., after 


which creep neeclerated markedly. At 200°C, thero wero no 
visible rigne of deformation up to 40 hr. (~1e% extension), 
and then alip lines spposred. Up to 70 br. (~B% extension) 
deformation was still only by slip on twosystems. Tho temp. 
* -was'too low for-visihic pptn. At 70 hr. fracture occurred by 
netking; in the neck hardness was much rodiced, but in the 
{reat of the specimen tho hardness was unchanged from tho 
“shatk,: At 309° C. thero were no visible signs of a » €&., antil 
nearly 40 hr. (~0-4% extension}, although tho hardness as 
ensured with a ball indenter had fallen >20%, ‘Thereafter 
“up to ~€O hr. deformation was by slip, which divided tho 
‘specimen into regularly shaped regions, tho boundorirs of 
“which becamo sites for selective pptn. At 60-80 hr. (0-7- 
_ 282% extension) a transition fram slip to blork deformation 
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"the hineia bacnme irregintar and 


heavily marked by ppt, Fracture oceurre: at 45 hr. (1-4 
extonajon), by which time the hardness had fallen to one-third 
its iniiis) value in the segion of necking. Jn subsidiary experi 
monts o specimen aged 100 br. at 3B)’ C. without applies 

broke after 1} hr. at 200°C. and 37- kg/mm? Siete 

waa of the regular block type, although the este: 

~10%. Anotner specimen aged under the sume concise 
under a atress of 4 papa extended 20% in Vis ate 

and 17 kg.Jmm.? before breaking. In thia caso deformation 
wns by irreguinr blocks, the boundaries being heavily cutiined 
hy precipitate, Tn general, raising tho temp. of decormotion 
apecder! vp the chango from elip te blook deformation At 
eufficiently high temp. the form of deformatien panied 
directly from slipless flow to irregular blocks witheat the inter 
veution of a period of normal slip. Conclusions are: (1) The 
absenco of enhanced yptn. in the “slipless fow renzo 
shows that such deformation is not, a8 has been eugeested elsc- 
where,.s: diffusion process bnt involves siip too fine to bo 
resolved by the microscope. (2) Bomo of theze fine slips will 
grow to ‘ critical size”, which is defined as tino size such that 
Sorther slip on that plane resulta in a decrease of free energy. 
Theso slipa then grow to bo visible slip lines. (3) The 
transition from deformation by intersecting systems of slip 
lings to biock-formation requires diffusion (it did not, og. 
orcur in deformation at 200°C.) (4) Kinks are not a feature 
of deformation of the Al alloy.—A. F, B. 
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-_ ie FD 363 
USSR/Physics - Alloys, Fatigue ae : 
Card 1/1 

-- futhor : Lashko, N. F. and Radetskaya, E. M. z 
Title 7 Fatigue processes of deterioration in alloys with "annealing twins” E 
Periodical : Zhur. tekh. fiz. 2h, 417-h2h, Mar 195k j 
Abstract : Discusses nature and formation of annealing twin crystals and their | a 


effect on fatigue failure of alloys. Studies behavior of steels 
EI-437 and EI-395 in fatigue testing, concluding that not always and 
not in all alloys annealing twins cause fatigue cracks. Nine refer- 
ences; 8 USSR 1939-1953. Photomicrographs. 


Institution 


Submitted : October 17, 1953 
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USSR/Metals - Austenite residue 
Card 1/1 Pub. 153-17/28 


Author : Lashko, N. F. 


wees eras eS ET 


Title : Variations in concentration in residual austenite 
Periodical Zhur. tekh. fiz. 2h, 884-888, May 1954 


M.. Abstract Discusses the problem of the decomposition of austenite during the 

_ cooling of steels. Describes his experiments on the determination of 
the nature and composition of the so-called "residual austenite", 
Come to conclusions that contradict the “universally accepted" concept 
of residual austenite, as held by A. A, Popov and V. D. Sadovskiy. 


Institution 


Submitted March 27, 1953 
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LASHKO-AVAKYAN, S.V., kandidat tekhnicheskikh nauk; LASHKO, N.¥,, kandidat 
tekhnicheskikh nauk; ORLOVA, Y.¥., inzhenergot 


Intercrystalline cracks in aluminum alloy weldings. Svar.proizv,. 
n0.1:13-18 Ja '55, (MLRA 9:14) 
(Aluminum alloys--Welding) 
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PERIODICAL ABSTRACTS Sm 


Sub.: USSR/Engineering AID 4183 - P + 


- AN, S. V., _N. F Q, and V. V. ORLOVA. _ 
es aE USZHRRISTAL LENYYE “hese SVARNYKH SOYEDINENIYAKH IZ = 
ALYUMINEVYKH SPLAVOV (Inter-crystal Fissures in Welded gant oo, 

of Aluminum Alloys). Svarochnoye proizvodstvo, no. 1, Ja 1956: 


13-18. 


These authors present results of their research and the experiments . 
of other scientists on causes of crystallization and occurence of a 
fissures in welded junctions of aluminum alloys. They describe two 
devices for determination of the deformations occuring in metals 
and alloys resistance to crystallization. Results cbtained in these 
delicate experimentations are analysed and practical suggestions — 
made. Two sketches, 5 graphs and 6 microphotographs ("Fractographs") ./@ 
7 Russian, 4 non-Russian references. 
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LASHKO, H.F., kandidat tekhnicheskikh nauk; LASHKO-AVAEYAN, S.¥., 
~mmnigeehbes: tokhnicheskikh nauk. 
Summary of the conference on hot cracks in 


ings and ingots. Lit.proizy. no.10:30-31 0 '56. 
(Founding--Quality control) 


welded joints, cast- 
(MLRA 9:11) 
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troauary Bardnes’ in steels aoved with véosdiom,~ 
faclybdenim, Bud tanotho be th Pals 
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7 ae vaya: rags yd 
nS A . F. LSsne>, A> F. Platenora, N. BL Popova, 


and MSF Rytma,”fevest. Aled. Houk $.§.8.R., Ser. 
Fiz, 20, 684-21 1855), An pezeare in bundoess in Y, Mo, 
_and Ti steels annealed at 550-60" is called secondary herd 
ness, This. phenomenon is nsually attrignted to carbide 
formation. Tsvo. methods af differential ‘carbide. analysis 
_ were sed in, this paper. T2.<Ths carbide residue was 
j boled in HCH this Gissclved cementite but Wt VC, Moc, 
jand TiC undissolved. (2) An ale. soins of Hy: eft cee: 
mentite nudisasived and disselved VC, MoO, and also TE 
YP ests wee added, The Javestigated steels contained 
2,5, xed TIGSO5 or Mo 1.7%. They 
2 £00, 400, 460, 0, £20, 60, or 73", 
Gare Obuned by anode eels Ta WF RC aad 
in ocid. The largest emt. of VC and TiC is farmed 
at anneal tecaps. which give secondery hardness (in Mo,C 
fot low-C content only). Cementite disappeared of enouga 
VY, Mo, or Ti was present to bind su C. Metastable ce 
mentite is a necessary ingredient for the development of 
secomlary hardness. VC and TiC do not contain Fe. YC 
can dissolve wp to £055 Cr, loosing secondary hardness. An 
xray investigation revealed a coagulation of cementite 
_abpyre ~4iB}°. were Se Pakayer 


vol ee Ce ea eae 


rrr este ar gee TE SEI MMT ON TS RPTL RP PTTL, 
a ry. 
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LASHKO, PETE SORT Yerenin, Nikolay Ivancvich; RALHSEPAIT, A.G. 
Pia alci ch nauk, dotsent, retaenzant : GOL' DaNBERG, ALA, 
np eead, redektor; SHENTURINA, Ye he redaizt.r iis! al 'esva; 
RY.) OV, N.2., takhnicheskiy redaktor; MATYHY3Y. i 
ae a 4. -» Ye.N,, tekhniche~ 


LPhase analysis and structure of austenitic 
c steels] Fazovvi analiz 
i struktura esustenitnykh stalei, Moskva, Yos ,nauchnoetelchn. ird= 
vo mashinostroit.lit-ry, 1957, 234 op. (HRA 10:20) 
(stenl} 
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LASH KO, NUE. 137-58-2-3920 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 23X(USSR) 


AUTHOR: 


TITLE: 


Lashko, N.F. 


Phase Transitions in Precipitation Processes in Alloys (Fazo- 
vyye perekhody pri diffuzionnykh protsessakh v splavakh) 


PERIODICAL: V sb.: Fiz.-khim. issled. austenitn. splavov. Moscow, Mashgiz, 


ABSTRACT: 


Card 1/2 


1957, pp 69-74 


A number of variants of structural changes in alloys, which 
occur when the alloys are transferred from one isothermic 
medium to another, are examined. These changes occur in ac- 
cordance with the X+B2X+y pattern, where Q/; a solid solu- 
tion, changes in composition with time, is a metastable 
phase in a second medium, ang a phase ina stable equi- 
librium with the solid solution. It is shown that for transition 


processes from the to the 7 phase the difference in the 
bonds of the elements in the precipitating phase and in the 
solid solution, and also the presence of a concentration grad- 
ient of the elements, is of major significance. The major 
shortcomings of the existing methods of analysis of phase 
transformations, based on use of the Thomson equation, are 
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137-58-2-3920 


Phase Transitions in Precipitation Processes in Alloys 


analyzed. On the basis of the general conception of the critical size of 


the nucleus, problems of growth of the metastable (4 phase are analyzed. 
V.R. 


1. Alloys--Phase transitions 2. Alloys~-Precipitation--Phase transitions 


Card 2/2 
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Bey fi has 137-58-2-3939 
LASHKC, N.E 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 237 (USSR) 
( 
AUTHORS: Yeremin, N.I.,. 


Lashko, N. F., Lebedyanskaya, N.1. 


TITLE: Phase Transofrmations in Austenitic Steels During Plastic 
Deformation (Fazovyye prevrashcheniya v austenitnykh 
stalyakh, proizkhodyashchiye pri plasticheskoy deformatsii) 


PERIODICAL: V sb.: Fiz.-khim. issled. austenit. splavov. Moscow, 
Mashgiz, 1957, pp 91-106 


ABSTRACT: Magnetic microanalysis was employed to investigate phase 
transformation occurring during cold plastic deformation in 
the following austenitic steels: EI505, 1Kh1ION9T, E1I434, 
4Kh74N14V2M, 19-9, EM405, E1407, Kh18N11B, 16-33-3, 
E1388. It is shown that softening occurring on deformation 
facilitates the ) ona af transition. Phase stresses are partic- 
ularly great in the case of precipitation of the Op phase 
along the boundaries of highly deformed grains. The process 

eR of slip is accompanied by lattice distortion, and shear stress 

A ww results in viscous slip along the grain boundaries. Decompo- 

tie d sition of {with formation of Ofg on the grain boundaries occurs 

oA Card 1/2 only in instances of slow deformation. In the event af signifi- 
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137-58-2-3939 


Phase Transformations in Austenitic Steels During Plastic (cont. ) 


cant deformation, the fm, transition appears along the boundaries of ie 


twins. The rate of transition increases rapidly as temperature drops, 

and precipitation of the Qf) phase results in hardening. The fo -- &, 
transition is reversible. The temperature interval of reversible trafts- 
ition is below the temperature of crystallization. Ni, Cr, Mn, Mo, and C 
stimulate formation of an Op phase to different degrees. The solid }*solu- 
tion becomes less stable on precipitation of a carbide phase (Me, Cr)23C, 
during aging. Metallographic and x-ray analysis of structure yielded 


concordant.results. 
ue Yh Bibliography: 38 references. 
ae : VLR. 
1. Austenitic steels—Phase transitions~Effects of deformation 2, Aus- 


x tenitic steels—Deformation 3, Austenitic steels—Phase transitions—-Mag- 
fates netic analysis 


06/20/2000 CIA-RDP86-00513R000928710020-2" 


APPROVED FOR RELEASE: 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020-2 


137-58-3-6251] 
. Translation from: Referativnyy zhurnal, Metaliurgiya, 1958, Nr 3, p 259 (USSR) 


AUTHOR: 7 Lashko, N.F. 


TITLE: The Effect of Manganese and Nickel] Contained in Some Austenite 
Steels on Their Phase Composition {Vliyaniye margantsa i nikelya 
v nekotorykh austenitnykh stalyakh na ikh fazovyy sostav) 


PERIODICAL: V sb.: Fiz.-khim. issled. austenitn. splavov. Moscow, Mashgiz, 
1957, pp 126-130 


ABSTRACT: When Ni enters the crystalline structure of Fe, it increases 
the parameter of the Fe lattice and reduces that of the jFe 
lattice. The effect of Ni onthe phase composition of alloys con- 
taining 0.2 percent C, 20 percent Cr; 2 percent Mo, and 1] per- 
cent W was studied by means of experimental melts containing 
10, 20, 40, and 70 percent of Ni. Ingots thus obtained were forged 
into rods from which experimental specimens were made. These 
specimens were tempered in accordance with the following two pro- 
cedures: 1) heating to 1150°C, followed by two hours of cooling in 
oil and 50 hours of aging at a temperature of 800°; 2) heating to 
1180° followed by two hours of cooling in water and 200 hours of 

Card 1/2 aging at 800°. An electrolyte containing 300 g/f KCl, 50 g/£ 
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‘ The Effect of Manganese and Nickel Contained in Some Austenite Steels (cont.) 


sodium citrate, and 50 cc of concentrated HCl, was employed in a process of 
anodic dissolution ata D of 1} amp/cm“. Precipitates obtained after the 
anodic dissoluticn of metal exhibited a comparatively homogeneous chemical 
composition. According to data from x-ray analysis of alloys containing 10.8 
percent, 21 percent, and 39.0 percent of Ni, these precipitates are composed 
of cubic carbide of the type Me,,C,. The precipitates of the alloy containing 
72.7 percent Ni consist of trig6nal carbide of the Me C, type. The effect of 


the variable Mn content on the phaze composition of Cr-Ni steel of type 20-20 
was established with the aid of three experimental smeltings. The Mn inthe 


anodic deposits appears only in the carbide phase of the Me 3,0, type. Conse- 
quently, as a carbide-forming element, the Mn is more active than Ni. In- 
vestigations have also shown that Cr isa considerably more active carbide- 


forming agent than Mn. 


V.N. 
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1 37-58-2-3942 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 238 (USSR) 
AUTHORS: Yeremin, N.{., Lashko, N.F. 


TITLE: On the Distribution of Nitrogen Between Solid Solution and 
Second Phases in Austenitic Steels (O raspredelenii azota 
mezhdu tverdym rastvorom i vtorymi fazami v austenit- 
nykh stalyakh) 


PERIODICAL: V sb.: Fiz.-khim. issled. austenitn. splavov. Moscow, 
Mashgiz, 1957, pp 131-136 


ABSTRACT: The effect of N on the stabilization of austenite and the 
distribution of N between the solid solution and the precipi- 
tation phases in E1572 steel was investigated, wherein the N 
concentration attained 0.26%. To distinguish the effect of N 
on the suppression of an Q& phase of various types, a melt 
with a higher Cr concentration, facilitating formation of 
ferrite even at high N content (0.165%), was smelted. The 
specimens were subjected to a special form of heat treatment 
(Prosvirin, V.I., Saverina,I.A. V sb.: Voprosy metallove- 
deniya austenitnykh staley. Moscow, Mashgiz, 1952). A pre- 

Card 1/2 cipitate was obtained by electrochemical separation of the 
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On the Distribution of Nitrogen (cont. ) 


phases. The carbide phase Mé>3C Was separated from the carbide and 
carbonitride phases MeC and Me(CN) and the CY phase by boiling in gcj, . 
The precipitate was subjected to x-ray and microstructural analysis. N> 
introduced into E1572 steel remains in solid solution for the most part. 
Grade 19-9 steel tends to formation of O ferrite yielding a @& phase on 
aging, when it contains ferrite formers. The presence of No eliminates 
ferrite and the formation of a metastable © phase arising on plastic 


deformation. 
V.R 


1. Steel—Transformations—Nitrogen distribution 2. Austenite—Stabilization 
—Effects of Nitrogen 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 238 (USSR) 


AUTHORS: Yeremin, N.N., Lashko, N.F., Lebedyanskaya, N.I. 


TITLE: Phase Transformations in E1572 Steel During Forging (Fazo- 
vyye izmeneniya v stali E1572 pri kovke) 


PERIODICAL: V sb.: Fiz.-khim, issled. austenit, splavov. Moscow, 
Mashgiz, 1957, pp 137-159 


ABSTRACT: 


The changes in the phase composition of E1572 austenitic 
steel (19% Cr, 9% Ni, 0.26-0.36% C) were investigated with 
the object of determining optimum conditions for heating and 
cooling after forging. The processes of formation and change 
in ferrite, ferrite in the vicinity of the carbide phase, and 
ferrite arising as a result of plastic deformation, were also 
studied. Separation of the carbide phases was performed by 
making use of the selective solubility of carbides of the 

Mo 3C¢ type in hot HCl. The type of carbide was determined 
by x-ray structural analysis. Ferromagnetic phases were 
identified by. magnetic analysis of the microstructure. It was 
shown that © ferrite develops as a result of nonhomogeneous 
dendritic crystallization; its amount may be reduced by homo- 


Card 1/2 
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Phase Transformations in E1572 Steel During Forging 


genation at 1250°. To avoid formation of & ferrite, the final stage of 
heating and forging of the bars should be conducted at a temperature < 
1150°. The major ferrite formers are C, Cr, Mo,and Ti. The maximum 
amount of metastable oy ferrite is formed on slow cooling to 850° and de- 
pends upon the rate of diffusion of the alloying elements around the carbide 
inclusions. The change in the structure of the steel in the process of aging 
at 650° is attributable to the formation and growth of carbides: of. the 
Mo23C¢g type. E1572 steel becomes less stable in the course of the aging 
process and acquires a tendency to formation of & ferrite. Aging of the 
steel consists of the precipitation of a carbide phase (Nb, Ti)C and (Cr, 


Ni, Fe, Mo, W)23Ce, and sometimes due to formation of a (O phase of 
the (Cr, Mo)Fe type. 


V.R. 
1. Steel—Transformations—Effects of forging 2. Steel-—Deformation 
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LAS HK, N. fe 137-58-2-4078 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 259 (USSR) 


AUTHORS: Lashko, N.F., Tseytlin, V.Z. 

TITLE: Certain Peculiarities of Medium-carbon Chrome-molybdenum 
Pearlitic Steel (Nekotoryye osobennosti sredneuglerodistoy 
khromomolibdenovoy perlitnoy stali) 


Bs . PERIODICAL: V sb.: Fiz.-khim. issled. austenitn. splavov. Moscow, 
cue Mashgiz, 1957, pp 167-171] 


ABSTRACT: A study was made of two types of chrome-molybdenum steel 
containing 2 percent Cr and 0.9 percent Mo, one with an 0.5 
percent V content and one with no V content. The steel was fused 
in a high-frequency furnace with a Capacity of 12 kg. The ingots 
were forged into rods which were normalized at 1000°C and 
tempered for 6-10 hours at 650-740° and for 100 hours at 650°. : 
The phase composition of the steel was investigated by means of Se 
a comprehensive} physicochemical analysis which involved sepa- 
rating out the su¥plus phases by chemical means, a chemical 
analysis of the residue, anda differential X-ray and chemical 
study of the residue phases. After normalization and tempering 
Card 1/2 at 650° for 10 hours the steel with no V in it was found to 
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possess three phases of varying composition (Fe, Cr, Mo).C, (Mo, Cr)_C, 
and (Fe, Cr, Mo)__C,; the steel with the 0.5 percent V content was found 
to have two phases: (Cr, Fe, Mo, V),C, and (V, Mo, Cr)C. Inthe steel 
with no V the (Fe, Cr, Mo).C phase was not in evidence after a 100-hour 


tempering at 650°, which suggests that this phase is metastable. The com- 
position of a stable phase in the stee] with no V was not ascertained. In the 
V-based MeC phase of a V-containing carbon steel the Fe was practically 
insoluble, the Cr was not very soluble, but a relatively large quantity of 

Mo could be dissolved therein. A small quantity of V (0.5 percent), 
which was almost wholly combined with the vanadium carbide, exhibited great 
influence on the phase composition of the steel. Because @ significant quantity 
of the Mo combined with the vanadizm carbide, the possibility of formation 
of Mo,C was excluded. The remaining C combined in the phase Me.C, : 


T.F. 
1. Steel--Phase stwiies 
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AUTHOR: LASHKO,N.F., LASHKO-AVAKYAN,S.¥- PA - 2160 
TITLE: The Technological Strength of a Welded Joint in the Crystalli- 
é zation Process. (Tekhnologicheskaya prochnost’ svarnogo : 


: soyedineniya v protsesse kristallizatsii, Russian) 
PERIODICAL: Izvestiia Akad.Nauk SSSR, Otdel.Tekhn. 1957, Vol , Nr, 


pp 103-114 (U.S.5.R.) 
Received: 3 / 1957 Reviewed: 4 / 1957 


ABSTRACT: The technological strength of a welded joint during a welding 
process is investigated. It is shown that, for explaining me- 
chanical characteristics of a body cooling down in the solid- 
liquid state, it is sufficient, in the case of not high deforma- 
tion. velocities, to proceed from the properties of the solid 
crystalline body, while the resistance of the liquid phase 
against elongation may be neglected. In the case of welding by 
melting the peculiarities of crystallization must be taken into 
account. In the course of crystallization also the section of the 
melt to be welded in the zone of thermal influence participates 
in the process. The change of the strength of the melt occurs 
spontaneously without any exterior action. Destruction of the 
welding seam in solid-liquid form takes place with the partici- 
pation of deformations by elongation. Experiments showed thst, 

in the case of melts of the eutectic type, the width of the inter- 
Card 1/2 val of crystallization depends essentially on the composition 
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PA - 2160 
The Technological Strength of a Welded Joint in the Crystalli- 
zation Process. 


of the melt and on the velocity of crystallization. In nmeli- 
systems with the formation of inconstant chemical compounds, 
peritectic reaction cannot develop to the end if cooling is 
rapid, and orystallization ends by the formation of a small 
quantity of a labile eutectic. The occurrence of the latter and 
the drop of temperature on the occasion of the joining of the 
dendrites on the occasion of the crystallization of these 
melts is the reason for their pronounced tendency to form a 
crystallization gap. It may be assumed that part of the melts 
of the system under investigation undergoes peritectic reaction. 
(8 illustrations and 2 tables). 


Not given 
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Library of Congress 
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"Concerning. the Increase of the Strength of Spot Welded Joints 
of MA8 Alloy," by Candidate of Technical Sciences N. Kh. Andre- 
yev and N. F. Lashko, Metallovedeniye i Obrabotka Metallov, No 
3, Mar 57, pp 30-55 


BELT The strength of spot welded joints of the magnesium alloy, MA8, with 
“acthickness of 3 mm, under static, repeated-static, and vibrational load- . 
“ings is studied. The welded joints with working and joining points, and 
“also similar riveted joints, were subjected to comparative tests. The test 
“pieces were welded by the most favorable means on a machine (MIPS-606) with 
@-direct current impulse. The diameter of the fused core of the spot con- . 
“<gisted on the average of about 10.5 mm, and the depth of the fusion was 
‘peld within the Limits of 50-604. The welded and riveted test pieces were 
“approximately statistically of equal strength. 


ete It was found that the strength of the welded joints {especially with 
“working points) is considerably below the strength of the basic metal. The 
_breakdown of the welded joints with the working points occurs at the border. 
‘of. the fused core or in the zone of transition. The single type riveted 
_jeint broke down at the section weakened by the hole. 


A 5um.1/360 
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ey 7 “For increasing ‘the strength “of the welded Joints ; the weld spots were 
“subjected to single and multiple pressures in the interval above the elas: 
tic limit and the conditional yield point of the alloy. The pressures were 


“exerted by steel dies with an operating surface slightly larger than the 
surface of the electrodes. 


e Thus there exists a real possibility of increasing the vibretional | 
strength of the welded points of joints in MA8 alloy by means of treatment . 
of the welded points with static pressure relatively low load. (U) : 
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AUTHORS: Lashko, N. F., and Rodina, Ye. Ya. 126-2-11/45 
TITLE: Distribution of alloying elements in austenitic 


chromium-tungsten steels and alloys with variable 
nickel contents, (Raspredeleniye legiruyushchikh 
elementov v austenitnykh khromnovol'framovykh stalyakh 
i splavakh s peremennym soderzhaniyem nikelya). 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2, 
pp. 261-267 (USSR) 


ABSTRACT: Nickel is one of the main elements contained in austenitic 
steel which brings about a thermally stable austenitic 
base of the solid solution, The nickel and the iron 
possess differing carbide forming abilities and, therefore, 
different quantitative combinations of nickel and iron in 
steel should have a predominant influence on the 
solubility of carbide forming elements in the solid 
solution. In this paper the results are given of the 
phase analysis of austenitic steels and alloys. The 
steel and alloy specimens chosen contained the following: 
0.2% C, 18% Cr, % W, 1 to 4% V, 1 to 4% Nb and, 
respectively, 24, 42 and 53% Ni. The alloys were cast 
into ingots weighing 4 kg and the specimens cut out from 

Card 1/4 these ingots were all heate! at ll0O C for five hours, 
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Distribution of alloying elements in austenitic chromium—tungsten 
steels and alloys with variable nickel contents, 


quenched in oil and then aged for fifty hours at 200°. 
The anodic precipitates,separated from the alloys in 
the electrolyte were subjected to X-ray and chemical 
analysis. The electrolyte consisted of a solution of 
300 g KCl + 10 cm? HCl per one litre of water; the 
electrolytic decomposition of the precipitates was 
effectgd at room temperature using a current density of 
1 A/eme, Almost the whole of the nickel content in all 
the three types of alloys was in the solid solution and 
only very small quantities of it were detected in the 
precipitates (from 0.02 to 0.1% of the dissolved metal), 
The results of phase analysis are compared with the 
pec results obtained for long duration strength, It was 
found that an increase of the nickel content in the steels 
and alloys reduces the carbon solubility in them and 
accordingly, brings about a change of the solid solution, 
of the composition of the separated out phases and of 
the heat resistance, In alloys not containing W, V and 
Nb (0.2% C; 18.5% Cr and a variable Ni content) only one 
carbide forms, namely (Cr, Fe, Ni); Co. Addition of V 


Card 2/4 or Nb to such alloys brings about formation of special 
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steels and alloys with variable nickel contents. 


carbides of the type MeC (VC,NbC) containing a certain 
quantity of Cr, The graphs Fig.1 show the influence of 
Nb on the chemical composition of the carbide precipitates 
of cast alloys containing respectively 18, 24, 9% W; 
20, 40, 9% W; 20, 60, 9% W. The graphs Fig.2 show the pee 
influence of V on the chemical composition of the : 
Soa carbide precipitates of cast alloys of the same types as 
oe Fig.l. The Tables contain numerical results of the phase 
analysis, of the changes in long duration strength of heat 
treated alloys with various Ni contents, of the phase oe 
composition of the residues separated out from heat treated a 
alloys containing various quantities of Ni, Nb and V 
as well as the results of X-ray structural analysis of the 
MeoC phase for an alloy containing 58% Ni and various 
quantities of V and data on the influence of. Nb and V 
on the long duration strength of steels at 800°C. In 
alloys containing 20% Cr, 60% Ni, 9% W addition of 1 to 4%V 
brought about formation of the primary carbide of the type 
Me,C based on the metastable carbide Croc containing 
Vv and W. iIt can be seen from the graph,” Fig.2, that the 
Card 3/4 quantity of V entering into the solid solution increases 
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TITLE The Phase Analysis of Chromium-Nickel-Ti tanium 
Steels with Intermetallic Binding. 
Fazovyy analig khromonikel titanovykh staley s 
intermetallidnym uprochneniyen. ) 

PERIODICAL Zavodskaya Laboratoriya, 1957, Vol. 23, Nr 8, Pp. 901-903 
UssR) 

ABSTRACT 


19,45 % Nis 2,53 % 
»02 %B) was used as testing 


nm, temperature and 
vestigated. The following best 


avoid oxygen Separation on the 
anode 10% CHOH was adde 
copper sulfate should not 


crease in acid development, 
CaRD 1/2 8 % triply substituted ammon 
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AUTHOR: BLOK,N.I., KOZLOVA»MoNo, LASHKO HoPoy and SHPUNT )K oYA. PA = 2743 
TITLE: On the Ni,8 Compound in Fickel -Zoron Alloys. 


(0 soyedinenit wip ¥ aplavakh nikel-bor, Ruseian). 
PERIODICAL Dokiedy Aradentt Hauk SSSR, 1957, Yor 113, Hr 4y pp @11 = 842 
U.8.S.R, . 
Received: 6 / 1957 Reviewed: 6 / 1957 
m ABSTRACT, The double diagran of the state Ni-B (up to 20 % B) was constructed 
for the first tine by GIEBELSHAUSEN, who found that the compound with 
, ; the highest content of nickel ia Ni,B. KIESSLING mentiones also the 


high content of Rickel of the alloy Fi,B without. giving ite character. 
cistios. The authors investigated the structure and the 


of WicB alloys, which contain 0,01 = 2.5% 5. Netal) 

found that a uniformly etohable zone is separated at 

of gramalation whigh form an eutectic with nickel, 

2,5 B is preceuteatic, This Phase was dnaulased chen well as 
eleotrolytically in equeoes (10 ¢ (38,),8 rio 


Separation of phases 
nickel is dissolved vorically. The major part 
alloy is treated with aulphurio acid, In any 

Card 1/2 Caseprecipitation shown one and the sane phase, i.e. Hi, Bo 
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On the Hi,B Gompound in Niokel-Boron Alloys. Ph = 2743 
It is a black, solid substance, insoluble in sulphoria gold (132 
solution) and solvabje after prolonged heating in concentrated sule 
phurioc acid (71,84). “hus at way be said that in the double systen 
NicB there exists o chemical compound Hi,B which forms an eutectic 
with a solid solution On a nickel basis, 
(2 dllustrations and 3 tables) 
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PHASE I BOOK EXPLOITATION sov/3711 


Lashko-Avakyan, Sof'ya Vasil'yevna, Candidate of Technical Sciences, 
and Nikolay Fedotovich Lashko, Candidate of Technical Sciences. 
a 


Payka alyuminiyevykh spflavov (Soldering of Aluminum Alloys) Moscow, 
1958. 25 p. (Series: Peredovoy opyt proizvodstva. Seriya 
"Mashinostroyeniye," vyp. 14) 5,000 copies printed. : 


Sponsoring Agencies: Moskovskiy Dom nauchno-tekhnicheskoy propagandy 
imeni F.E. Dzerzhinskogo; Obshchestvo po rasprostraneniyu politi- ae 
cheskikh i nauchnykh zmaniy RSFSR. oe 


Ed.: SP. Filippova; Tech. Ed.: R.A. Sukhareva. 
PURPOSE: This book is for solderers, 


COVERAGE: The book discusses the difficulties in soldering aluminum, 
the methods of soldering and various solders for aluminum alloys 
for soldering in the temperature range up to 400°C and from 400 
to 620°C. There are 12 references: 3 Soviet, 6 English, 1 German, 
and 2 French, , 
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Soldering of Aluminum Alloys : SOV/3711 

TABLE OF CONTENTS: None given [book divided as follows]: 
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Soldering of. aluminum and its alloys in the temperature range 
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AUTHOR: Lashko, N.F. 5 Candtdate of Technical Sciences 125-58-6~190/" 
Py Se tees 
TITLE: To the Problem of the Effect of Niobium on the Structure o! 


Welds on Austenitic 18-8 Grade Steel ( 


niobiya na struktury Svarnykh shvov na a 
18-8) 


PERIODICAL: Avtomaticheskaya Svarka, 1958, Nr 6, pp 84 - 87 (USSR) 

ABSTRACT; The author discusses the effect of niobium in welds on "1Ly..gm.. 
Steel as indicated by literature (Guterman, Binder) and ob- 
tained by his Own experiments. He investigated statements on 
the phase-~composition of such steel alloyed with niobium, made 
by G.G. Mukhin and N.Yu. Pal'chuk fRef. » Who claimed to have 
discovered an inter-metallide "N-phase", This theory is refuted, 
There is 1 table and 5 references, 3 of which are Soviet, and 
2 English. 

SUBMITTED; June 26, 1957 

AVAILABLE: Library of Congress 
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Lashko, N.F., and Laghko-Avakyan, S.V. SOV-125-58-9-14/14 


Pare. 

The Role of Carbide Phases and Initial Ferrite in the Formation 
of Crystaliization Cracks While Welding Austenitic Steels (0 
roli karbidnykh faz i pervichnogo ferrita v obrazovanii kri- 
stellizatsionnykh treshchin pri svarke austenitnykh staley) 


Avtomaticheskaya svarka, 1958, Nr 9, pp 98-110 (USSR) 


The effect cf alloyiny on the proneness to crystallization 
cracks in welded austenitic steels is discussed. Basic fac- 
tors determining such proneness of yeld joints, connected 
with alloying of the seams, include the effects of alloying 
elements cn: 1) changes in the crystallization interval of 
austenitic steels; 2) formation of a non-equilibrium fusible 
eutectic between the dendrite axes and at the grain borders; 
3) sirinkage phenomena in crystallization; 4) the initial 
grain size, forming during crystallization; 5) - ferrite 
formation in crystallization of austenitic steels. The 
effect of carbon, chromium, nickel, silicon, tungsten, 
molytdenum, titanium, vanadium and niobium on proneness to 
crystallization cracks in austenitic ateel is analysed. It 
is stated that intermetallic phases, formed in the case of 

a considerable content of alloying elements (such as tungsten, 
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The Role of Carbide Phases and Initial Ferrite in the Formation of Crystal- 
lization Cracks While Welding Austenitic Steels 


titanium, niobium and aluminum) do not have a substantiel 
effect on crystallization crack formation, whereas carbide 
and boride phases are of basic importance. In pure austenitic 
steels, in particular in the case of a columnar structure, 
vanadium, titanium and niobium can increase pronaness $0 
crystallization sracks; in the case of a bi-pnase structure 
(¥ +) created by these cr otner ferrite-forming elements, 
such as chromium, molybdenum, tungsten and silicon, proneness 
to crystallizaticn cracks can be depressed. The positive 
effect of an initial ferrite phase in austenitic steels on 
their sensitivity to crystallization cracks is explained by 
taking into aéccunt the effect of the ferrite phase, on the 
aforementioned basic factors. 
There are 5 microphotos, and 13 references, 11 cf which ere 
Soviet and 2 English. 

SUBMITTED: June 14, 1957 


1. Steels--Fracture 2. Welding--Metallurgical effects 
-~Crystallization 4. Steel-~-Properties 
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Blok, N.I., Glazova, A.I., Lashko, HP. and 
Yakimova, A.ii. (loscow) 
Influence of Hydrogen on Structural Transformations in 


Titanium Alloys (Vliyaniye vodoroda na strukturnyye 
prevrasncheniya v titanovykh splavakh) 


PERIODICAL: Izvestiya Akademii Nauk, Otdeleniye Tekhnicheskikh 


ABSTRACT: 


APPROVED FOR RELEASE: 06/20/2000 


Nauk, 1958, wr 12, pp 96-99 (USSR 


The influence of hydrogen on the plastic properties of 
titanium alloys, which has recently been widely studied, 
varies with the form of the titanium in the alloy. The 
object of the work described was to ixwestigate the 
influence of hydrogen on structuréel transformations in 
alloys with an x +8 solid solution structure. Alloys 
v03 and Vi4--1, were studied, their respective compositions 
being: 0.04, 0.04% 6; 2.76, 11.93% Cr; 4.9, 4.6% Al; 
3g 1.5% Mo; 0.20, 0.245 Fe; 0.04, 0.027% Sis 

0.10, 0.11% 0; 0.028, 0.042% N. ‘he method used 
consisted of the non-aqueous electrolytic separation 

of phases, whose structures were then investigated with 
X-rays. ‘the alioys were aiso studied metallographically. 
Saturation with hydrogen was effected by sealing the 
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influence of Hydrogen on Structural Yransfortations in Pitaniun 
Alloys 
cylindrical specimen and titanium hydrides in an 
evacuated quartz tube and heating to 700°C for 10 hours. 
es Specimens with 0.005, 0.015, 0.025, 0.035, 0.05 and 
ay 0.12 wt.% hydrogen were obtained. they were subjected 
to differing heat treatments. It was found that in the 
VIS alloy containing 0.015--0.035% hydrogen the 
eutectcidal reaction B»X+ PiCy2 is faster than in the 
hydrogen~free alloy; with 0.05-0.06% hydrogen the 
B—phase forms titanium nydride on heating; with 
0.12% hydrogen the residual €~phase is stabilized and 
there is no eutectoidal reacskion either on cooling after 
= annealing or on heating Tor 100 hours at 400~4500C, 
fees In the VP4-1 alloy containing nolybdentm the residual 
B-phase did not decompose after annéaling and heating 
at 400 and 450°C for 100 hours irrespective of the 
hydrogen content in the range studied. In both types 
of alloy the B-phase unit cell parareter increases with 
hydrogen content (Fig.l shows this effect for the V23-1 
Card 2/3 alloy heat-treated in various ways). During the heating 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020-2" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020-2 


SOV/24--58~12~i15/ 
Influence of Hydr az temio/e7 
Midoys yerogen on Structural Transformations in Titanium 


of both alloys st vil =¥ ey" ; 
enriched ra ae _400~450°C the pesiduel B-phase is 
ee hydregen. : Bee 
ererences of which 5 are English and 1 Soytew 


SUBMITTED: 8th August 1957, 
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_Lashke, LP 


TITLE: The Phase Analys Compiex Titanium Alloys 


sis 
(Fazovyy analiz sleshnolegircvannykh titanovykh splavov) 


PERIODICAL: Zavodskaya Laboratoriye, 1958; Vol. 24, Nr 2, pp. 141-145 
(USSR) 


ABSTRACT: In an earlier work various technical tanium alloys 


44 
Ve 

containing aluminiun, chromium, molybdenum and changing 
+ 


amounts of hydrogen were already inves igated, as was the 
phase composition of azoticized titanium. For the separation 
of phases e method of the ancdic deccmposition of alloys 

was developed. The authors workee with potassium rhodanide, 
citric acid. Shera and methanol, at a current density 

of 0,013 A/cm*, 2 terminal voltage of 30 V¥; at from -7° - 
“100°C. After the electrolysis the snede precipitates were 
investigated chemicaliy as well as radicgraphically. In 
earlier works the Ti~alloys had been smelted in graphite 
crucibles, the carbon disturbing further investigations; 
therefore the autherg smelted two-to threetiznes in are 
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furnaces (till homogenization occured). The radiograms of 

heat after-treated (1, 10, 50 hours at 500°C) anode deposits 
showed the metal stable a~phase while the a) -phase was not 
observed. The changes in the aging process of the B-phase 

of two technical alloys (5,08% Al, 3,06% Cr and 4.7% Al, 

1.86% Cr, 1.55 % Mo) were put down in a table and the authors 
noted that after an aging at 450°C only the B-phase is 
observed while the eutestoid reaction B - a + Cr, Ti did not 
take place. Titanium hydride was isolated for the first time 
and the authors found thet hydrogen dissolves mainly in the 
B-phase (this was found in collaboration with A. ?. Yakimova), 
if, however, there is no such phase the excess hydrogen then 
forms the titaniua hydrides. According to radiographic 
structural analyses the Ti-hydride was of crystalline 

structure af the NaCi-type, while the neutron-diffraction 
showed a tetragonal structure. The analyses of the anode 
precipitates treated in a nitrogen current at high temperatures 
showed that they consist of one or two pnases, the wellknown 
finely grained TiN and in lower layers the second nitride 

TiN. The latter is of tetragonal structure. The investigationsh 
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of Palty, Margolin and Nielsen concerning the Ti-N systen 
in the £& -phase showed a similar structure, the difference 
however, between the radiograms found by them and the 
radiograms of the present work, is considerable. 

There are 5 tables, and 3 references, 1 of which is Slavic 


AVAILABLE: Library of Congress 
1. Titanium alloys-Phase studies 
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AUTHORS : Blok, H. Te 9 Xozlova; Me Ney Lashko, We. Fe, gov /32-24-1 7-4; 97 


Andreyeva, A- G. Sa nae 


Phase Analysis of Nitridea Steels (Fazovyy analiz 2@z0- 


TITLE: 

tirovannykh staley) 

PERIODICAL: Zevodskaya Laboratoriya,s 4958, Vol 24, Nr its 
pp 1315 - 1319 (USSR) 


ABSTRACT: To study the many kinds of corrosion resistance of 


nitrided surfaces of rust-resistant steels an ana- 
lytical method was developed, and the phases and the 
distribution of the alloyed elements were investisated. - 
The experiments were carried out on 2 6n6ve steel, s 
with the participation of N.M.Rudnevay chief engineer. ae 
X-ray structural anolysis showed two phases on the 

surface of the nitrided layers: the Fe ,N type with 2 

hexagonal crystal lattice and the qe © tyroe with 

a cubic lattice. The phases could peat- be eeperated with an 
alectrolyte consisting of 50 ml. HCl (d= 1.19) and 
4150 ml methanol, at @ current density of 0,025 An 
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Phase Analysis of Nitrided Steels SOV/32~24-44-4,37 
of 20-30 Minutes, The anodic deposition consisted 
of iron carbon nitride, chromiun nitride, and 
chromium carbide. The Separation of the chroniunm 


nitrided .amples dissolved in the 

up to Oo035 mmdeepsUp to a depth 

nitridod layer consisted of three Phases: the carbon 

nitride of the iron and chromium (Fe,Cr) (N,c), 

the chromium nitride CrN, and the solid solution 

enriched with nitrozen ang nickel, This layer possessed 
a &@ positive electrode potential and was highly resistant 
; to corrosion. The nitrides occurred at a depth of 

0,17 to 0,22 mm and the liyer consisted of Pe N,Crv, 

CrosCe, and the solia Solution. The nitrogen don- 

centration was 0,3 - 0,4%, 


Positive electrode potential and a high resistance to 
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Phase Analysis of Nitrided Stecle SOV/32-24-11-4,'37 


corrosion, Investizctions on nitrided Armco iron 
showed that the nitride phese up to a depth of 

0,025 mn consists of Fe _N and up to a depth of 0,06 mam 
of Fe ,N. The gerersl content in the nitride phase 

was 18-36%, while the rest was a solid solution. 
There are 4 figure, 5 tables, and 1 reforence, 2 
which is Soviet 
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AUTHOR: Lashko, N. F.; Sorokina, K, P, 
soot} SOrokina, K. P, 


ORG: none 5 


TITLE: Characteristic features of the 


phase composition of heat=- 
resistant steels and alloya of the Fe-N 


i~Cr-Ti-Mo-wW-B system 


ad ae ib oy 
SOURCE: Fizika metalloyv i metallovedeniye, v.' 2 » NO. 1, 1966, 66-72 


TOPIC TAGS: heat resistant steel 
nickel chromtum alloy, 
taining alloy, boron co 


» Alloy steel, heat resistant alloy, 
molybdenum containing alloy, tungsten con- 


ntaining alloy, alloy aging, Phase compos “tion 
ABSTRACT: The phase composition of heat-resistant E1696, EI696N, and. 
E1787 ‘steels has been investigated, Electrolyticali isolated pre~ 
cipitates were found to consist of Ti 4 


and Me3By boridas, 


ter aging for 6000 hr, 
BeN1,Ti phase of E1696 steel becomes richer 


Card 1/2 


in.iron, Precipitation of 
UDC; 669.14.018.453620.181,4 


-2" 
APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020-2 


L 42137-66 : 
ACC NRE AP6027787 


800C, and in larger quantities than in EI696M steel, Precipitation 
of the Fe Ti phase in the latter steel cccurs only after aging! ‘kat 
900C for 100 hr or at 750C for 2000 hr. The phase composition of 
EI787 steel generally is similar to that of EI696M steel, except that 
in the former, Ni3 (Ti, Al) replaces B~Ni3Ti phase. The tendency of 
B-Ni3Ti phase and Ni3 (Ti, Al) phase to transform from globular to 
lamellar form at high temperatures or after prolonged aging is typical 


for many Ni-Fe=-Cr-Al system alloys. Orig. art. has: 1 figure and 
7 tables, (TD] 


the FeoTi phase in EI696 steel occurs at a lower temperature, ion 


SUB CODE: i1/ SUBM DATE: 03Aug64/ ORIG REF: 006/ ATD PRESS: 
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PHASE I BOOK EXPLOITATION sov/2212 


Iashko, Nikolay Fedorovich, and Sof'ya Vasil'yevna Lashko-Avakyan 
aS a Poe Se ee ee 
, Payka metallov (Brazing and Soldering of Metals) Moscow, Mashgiz, 1959. he p. 
10,000 copies printed. 


: Ed.: 3. L. Martens, Engineer; Tech. Eds.: A.F. Uvarova and V.D. El'kind; 
Managing Ed. for Literature on Heavy Machine Building (Mashgiz): 3. Ya. 
Golovin, Engineer. 


PURPOSE: This book is intended for scientists, engineers, and technicians con- 
cerned with the development and application of metal soldering in the machine- 
building industry. 


COVERAGE: The authors discuss the basic physical and chemical processes and 
structural transformations occuring during metal soldering and brazing, the 
constructional characteristics of soldered joints, and the preparation of 
parts for soldering. They also give information on fluxes and solders and 
describe methods for manual and mechanized soldering of alloys of different 
bases. No personalities are mentioned. References follow each chapter. 
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TABLE OF CONTENTS: 

Foreword b) 
Introduction y) 


PART I. BASIC DESIGNS OF SOLDERED JOINTS 


Ch. I. ‘Types of Soldered Joints 9 
1. Basic types of soldered joints 9 
2, Specific design features of soldered butt, joints, lap joints, 
and scarf joints for continuing parts 10 
3. Specific design features of soldered fillet and tee joints of 
= intersecting parts 14 
hee 4, Specific design. features of joints, where the soldered parts 
‘ are tangent 17 
oan 5. Requirements for the distribution of the solder before solder- 
ing 17 
Ch. II. Capillary Space in Soldering and Soldered Joints 22 


PART II. PHYSICAL AND CHEMICAL PROCESSES TAKING PLACE DURING 
SOLDERING AND THE DETERMINING PROPERTIES OF SOLDERED JOINTS 
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Ch. ITI. 
1. 
being soldered 

2, Diffusion between 

3, Crystallization of the 

i, Formation of solid solutions and 
soldering 


Processes of entectic crystallization during soldering 


Processes determining the filling of the clearance 


the liquid solder and metal being soldered 
joint during soidering 
chemical compounds during 
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Processes Taking Place During the Formation of a Soldered Joint 28 


in a joint 

26 
37 
39 


yy 
47 


Effect of gases on soldering processes and on the quality of 


the soldered joint 


Decay of Parts 


PART IIT. SOLDERS AND FLUXES 
Solders With Various Metal Bases 

Bismuth-base solders 

Indium-base solders 

Tin-lead and tin-zinc solders 

lead-base tiniess solders 


51 


During Soldering Caused by Application of the 
Liquid Solder While Parts are Being Subjected to Stress 
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2. Gas fluxes 155 
156 


3. Removal of fluxes after soldering 


PART IV. METHODS OF SOLDERING METALS AND ALLOYS 
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Ch. VII. Cleaning and Preparing Surfaces for Soldering 163 
1, Methods of cleaning and degreasing surfaces 163 

>. Mechanical method of removing scale and oxide films 165 

3. Chemical methods of removing scale and oxide films 167 

i. Preparation and metal-coating of surfaces 176 
183 


Ch. VIII. Working With the Soldering Iron 


Ch. IX. Soldering in Liquid Media 


1. Soldering in baths with fused salts 192 
2, Soldering aluminum and its alloys in flux baths 200 
202 


Soldering in baths with fused solders 


Ch. X. Soldering in Furnaces 
1. Preparation for furnace soldering 210 
2. Equipment for furnace soldering with fluxes 213 
214 


3. The process of furnace soldering with fluxes 


Ch. XI. Soldering With Torches and Gas Burners 
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Torch soldering 
Blowtorches 
Soldering with welding end soldering torches 


Ch. XII. Soldering Methods Employing Electric Heating 
. Soldering with induction heating 
Electric-resistance soldering 
Soldering in electrolytes 
Electric-arc soldering 


Ch. XTII. Thinning and Wiping 
Ch. XIV. Ultrasonic Soldering 


Ch. XV. Brazing in Gas Atmospheres 
1. Fundamentals of brazing in gas atmosphere with a low partial 
pressure of oxygen 
2. Brazing in vacuum 
3, Brazing in neutral gas atmospheres 
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4, Brazing in reducing gas atmospheres 

5. Composition and production of reducing agents containing 
hydrogen - 

6. Equipment and technological methods for brazing in reducing 

' - pas atmospheres . 

7. Reducing gas atmospheres without hydrogen 


Ch. XVI. Reaction and Diffusion Brazing 
1. Reduction of solder during brazing 
2, Contact brazing 
3, Diffusion prazing ' 


Ch. ; XVII. Braze Welding 


ch.. XVIII. Inspection of Soldered Joints 


PART V. SOLDERING METALS AND ALLOYS OF VARIOUS BASES 


Ch. XTX. Brazing Iron and Iron Alloys, Carbon and Alloy Steels 
and Cast Iron 
1. Brazing carbon and low-alloy steels 
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1. Soldering aluminum ang aluminum alloys 


2, Brazing magnesium 
and ma 
oF Brazing beryllium eee 


Ch. XXVI, Soldering Low-Melting Meta 


1. Soldering Zine and zine all 
oys 
Soldering lead, tin, and cadaium 
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AVAILABLE; Library of Congress 
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AUTHORS: Lashko, N. Fe, Sorokina, K,. P. 
eS 
TITLE: The Phase~analysis of the Copper Corner of the System Copper <- 
Nickel ~ Silicon (Fazovyy analiz mednogo ugla sistemy med! ~ 
nikel! - kremniy) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 7, 
pp 1613-1615 (USSR) 


ABSTRACT: The phase composition of the copper corner in the Cu - Ni - Si 
system and in industrial Ni-Si-bronzes has not yet been ex- 
plained. References 1-4. contain contradictory data. In order 


to explain these contradictions, alloys with 1.5% Si and 3, 7, 
12 and: 20% Ni as well aa 1.5-5% Si and 20-25% Ni were produced 
(Fig 1). The electrolytic phase separation was carried out in 
electrolytes consisting of aqueous solutions of copper sulfate 
and ammonium citrate. Current density amounted to 0.05 a/on2, 
Table 1 shows the X-ray structural analysis by means of K,~ 


radiation of copper for the precipitates obtained fron alloys 

containing 1.5% Si. In alloys with 1.5-5% Si and 20-25% Ni the 

phases NizSi and Ni-Si, were found. Chemical analyses of the 
Card 1/2 precipitates of alloys with 1.5% Si and 7, 12,and 20% Ni after 
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SOV/78-4-7-24/44 


The Phase-analysis of the Copper Corner of the System Copper - Nickel - 


Silicon 


SUBMITTED: 


Card 2/2 


various thermal treatments are given in table 2. The precipitates 


consisted of the phases HisSio, Ni,Si and o-Ni,Si. All phases 


were free from copper. In alloys of up to 7% Ni the solid 
solution is in equilibrium with the phase d-Ni,Si. In alloys 
with 12% Ni the equilibrium phase was NisSiy at 500-700°, and 
in alloys with 20~25% Ni it wag the phases Ni.Si, and Ni,si. 


2 
There are 1 figure, 2 tables, and 5 references, 3 cf which 
are Soviet. 


April 12, 1958 
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S0V/129-59-5-12/17 
AUTHORS: M.F. Alekseyenko, N.F. Lashko, N.M. Popeva, GN, Orekhov 
TITLE: Phase Analysis of Heat Resistant Constructionai Steels 
(Fazovyy analiz teplostoykikh konstruktsionnykh staley) 


PERIODICAL: Metallovedeniye i Termicheskaya Obrabotka Metallov, 
1959, Nr 5, pp 52-54 (USSR) 


ABSTRACT: The authors investigated the phase composition and the 
mechanical properties of the steels 30Kh3VA, 30Kh2N2VA 
(i.e. with differing vanadium contents) and of the steel 
EI4i15. The results of the strength tests after heat 
treatment (quenching in oil followed by tempering) for 
each of these steels are entered in a table on page Sas 
The carbide analysis was effected on le mn diameter, 
60 mm long specimens which served as anodes and dissoived 
in an electrolyte for a duration of 5 hours with a 
current density of 0.2 A/em@, following whivn the sciution 
was cooled to 00C, The Fe, Gr, Mn, W, V ai? Mo contents 
of the carbide precipitates were determin 4a. In Fig 1 
the influence is graphed of the tempe’.1og time at 500 9G 
of the steels 30Kh2NeVA (curves 1..a Z) and 30Kn3VA 

Cara 1/3 (curves 3 and 4) on the contents of individual elements 
which are combined in the carbides, In Figs 2 and 3 the 
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Phase Analysis of Heat Resistant Constructional Stesis 


7 Card 2/3 


influence is graphed of the tempering time at 600 "7? of 
the stesls 30Knh2NeVA and 30Kn3VA tesp ectively on the 
contents of Cr and Fe which are combined in the 

cementite and trigonal chromium carbide; the sffech af 
vanadium additions om the mechanical propertiss ard the 
sustained strength of 30KheNe2VA stsc] is graphed in Figs 
4% and 5, The results of analysis of phase composition of 
30KheNe2VA stesle with various vanadium contents enabled 
explaining their behaviour in tests for sustained iste 
strength at 550 °C, The sustained strength is determinaa 
by the hardening of the solid solution, its thermal 
Stability and also its interaction with the rejected 
phases, The hardening effect of the rejected phases on 
the steel devends on their degres of dispersion and the 
proneness to diffusicn interaction with the solid 
Solution; the lower the speed of formation and tne 
Slower the growth of the germinations, the greater wili 
be the hardening effect on the stevl, After tempering at ? 
650 °C the carbide phases in the steel ET419 combined 
only partly with the alloying elements W, Mo, V and Gr. 
The alloying elements which remained in the solid RoI 
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Solution, slowed down diffusion 


» After tempering at 650 0¢ 
ft r 
the solid s a 
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18(7) 
AUTHOR: Lashko-Avakyan, S. V., and Lashko, N. F., Candidates 
of Technical Sciences a 
: TITLE: Problems in Alloying Welded Strained Aluminum Alloys 


PERIODICAL: Svarochnoye Proizvodstvo, 1959, Nr 6, pp 19-23 (USSR) 


ABSTRACT: For a long time aluminum-alloys have been used for 
welded products, with a comparatively small tendency 
to fissure-forming, producing plastic, weld seams. 
The alloys were AD-1, AMts, AMg-3. The article re- 

cay presents new sorts: AMg-6T, D20, M40, which are differ- 

ent from DK6, AK6, AK8, B95, according to their struc- 
ture. The article discusses - from the point of view 
of improving their weldings - welded strained aluminum 
alloys used in the welding industry, such as AMts AV, 
AMg, Ah6, AK8, D16, V 95. These alloys contain almost 
all technical systems of aluminum alloys: Al-Mn, Al-Mg, 
Al-Mg-Si, Al-Mg-Si-Cu, Al-Cu-Mg, Al-2n-Mg, Al-Zn-Mg-Cu. 
Single sorts of aluminum are examined separately: tech-~ 

Card 1/2 nical aluminum, AMts-~alloys, Al-Mg-alloys, AB-alloys, 
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, , SOV/135-59-6- 
Problems in Alloying Welded Strained Aluminum Alloys / 9-6-6/20 


AK (AK 6, AK 8) alloys, Duraluminum D1 and D16, alloy 
B95. There are 5 graphs, 1 Photograph, 1 table, 1 
diagram and 4 references, 3 of which are Soviet and 
1 German. 
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S/137/61/000/002/016 /o46 
|.230d Aone hoo’ 

Translation from: Referativnyy zhurnal, Metallurgiya, 1961, No, 2, p. 9 # 269 
AUTHORS: Lashko-Avakyan, S.V., Lashko, N.F, 

TITLE; On the Weldability of Aluminum Alloys 


tn PERIODICAL; "Tr, Nauchno-tekhn, o-va sudostroit, prom-sti", 1959, No, 33, Pp. 


3 - 19 
TEXT; The authors analyze the mechanism of hot crack formation during RB 
the welding of Al-alloys of the Systems: Al-Cu; Al-Cu- 3 Al-Mg; Al-Mg-Si; 


Al-Zn-Mg and’ Al-Zn-Mg-Cu, Problems of chemical heterogeneity and means of modi~ 


fying weld joints are discussed; methods of preventing hot crack formation are 
recommended, There are 16 references, ae: 


Yu. 8, 
“This is the full translation of the original Russian abstract, 


Translator's note: 


Card 1/1 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 
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S0V/52~25-6-5/53 
Sorokina, K. P., Blok, N. I., Lashko, N. F. 
pomseaiscan ket Aes 


Phase Analysis of Chromium-Nickel-Titanium Steels With Inter- 
metallide Hardening (Fazovyy analiz khromonikel! titanovykh 
staley s intermetallidnym uprochneniyem) 


Zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 659 - 661 (USSR) 


It had already been shown (Ref 1) that the hardening phase in 
the steel type EI-696 is the phase A -Ni,Ti which exhibits 


a face-centered crystal lattice. Further phase analyses of this 
steel revealed that the two intermetallide phases Fe,Ti and 
Ni Ti with a hexagonal crystal lattice occur aftef heating 


up to 800-950°, Since also titanium carbide and titanium 
boride are present as primary phases, this steel exhibits as 
much as 6 phases. An electrolytic phase separation in the 
electrolyte Nr 5 (50 g copper sulphate, 80 g triammoniun 
citrate and 100 ml methanol per 1 1 of water) was carried out, 
and a quantitative separation of the phases fp -Ni Ti and Tic 
was obtained. The content of elements in the phasé f\ -Ni, TL 
was obtained from the difference after a second dissolutfon 
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Phase Analysis of Chromium-Nickel-Titaniun Steels SOV/32-25-6-5/53 
With Intermetallide Hardening 


methods} The electrolytic dissolu 
heated for 100 hours over 800° 
~diboride and the intermetalli 


at the anode (Table 2). A prolongation of the duration of 
treatment of the anode precipitate with the electrolyte 81 
showed no influence on the result of the X-ray structural ana- 
, lysis (Table 3) and the phases Fe,Ti and m-Ni_Ti could not be 
% separated chemically. The steel E4696 thus répresents & six- 
phase system: the hardening fundamental phase Ni,Ti, the 
phases Fe,Ti and W-Ni,Ti, the two primary phases TiC and 


TiB,, and the solid solution. There are 1 figure, 3 tables 
and 3 Soviet references, 


Card 2/2 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020-2 


-2 
"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710020 


= 


Fy 


18(7) a SOV/32-25~9=10/53 
c AUTHORS; Blok, Ne ley Kozlova, M. Ne, Lashko, N.F., Sorokina, K.P, ' 
TITLE: 


Boride Phases in Alloys on the Nickel ~ Chromium Basis 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, nr 9, Pp 1059-1064 (USSR) 

ABSTRACT; It was ascertained by experiment that the heat-resistivity of the 
alloys (A) on nickel-chromium basis increaseg greatly with a 
small content of boron, Metallographic investigations showed that 


at0.01 - 0.5% of B, eutectic deposits of the boride phase occur 
= at the grain boundaries, A method for 


(A) was elaborated, in which the bor 
electrolytically. The phases separated were subjected to Xeray 
structural investigations and Chemical analyses. N. M. Rudneva, 
n the experi- 
mental part of the work, (A) of the type EI473 (up to 0.23% B) 
(7) cast alloys ZhSz (up to 0.22% aoe EI617 (up to 0.5% B) 


anhydrous electrolyte was the most suitable; 50 ml HCl (1.19), 
Card 1/2 100 ml glycerin and 1050 mi methanol (Ref 2), Electrolysis took 


-2" 
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ce Boride Phases in Alloys on the Nickel - Chromium Basig SOV/32-25-9~10/53 


: place for 60-90 minutes at & current density of 0,06 a/em* under 

as 8 ice-cooling, The chemical and X-ray structural analyses of the 
anode precipitates showed (fable 2). that practically the entire 
B occurs in the (A) asa compound. Besides, the boride phase, 
titanium nitride was found in (I), and separated from chromium 

aa boride (Table 3) according to the method (Ref 4). Formula 

aoa (cr, Ni) By, or (Cr, Ni) ,By Corresponds approximately to the 


mn Js boride phase (phase X) from (I), which shows a tetragonal 

ae crystalline structure. A combined boride (phase Y) of the 

oe incidental formula (Mo, Cr,W, Ni) Bs, or (Mo,Cr,W,Ni)_B, is formed 
i by an increase of the boriun content in (II), (III), and (Iv). 
ea i not be ascertained, 


powder method for the two phases X and Y are given (Table 4). 


There are 2 figures, 4 tables, and 3 references, 2 of which are 
Soviet, 


Card 2/2 
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PUASE I BOOK E>uoLTatICN 5804/4343 
Soveshchaniye po teorii Uteszyzh pratsassor, 3d 


‘Usadtsctmyye protaessy v ostallakh; trudy sovesbchantya (Shrinkece Processes in 
Metals; Transactions of the Thimt Conference on the Theory of Casting Processca) 
Moscow, a8 SSSR, 1960, 261 Pp Errata slip inserted. 3,000 copies printed. 


Sponsoring agency: Axedentya sauk SSSR, Institut washinovedentya, Toztsstya po 
tekhnologit mashinostroyentya. 

Ree. Bi.s BB. Gulyayev, Doctor of Tecknical Sctenses, Professor; £4. of Publish- 
ing Houses ¥.S, Rabesnikov; Tech. Bd.y 3.¥. Polyakova, 


PURPOSE; This collection of articles is intended for 
technicians of scientific research institutes and i 
faculty members of achools of higher education. 


acientific workers, engineers, 
ecuatrial plants, and for 


COVERAGE: The collection contains tec 
oa the Sheory of Casting Processes, organited by Litteynaya sektstya Keatesis po 
Cekhnolog1i mashinostroyentya Inatituta washinovedentya AN SSSR (Casting Section 
of the Comission for Machine-Bulldin, Technology of the Institute of Science 
of Machines, Acadamy af Sstences ussay and by Institut metallurg’! deel Feyxove 
AM SSSR (Institute of Matallorgy izent 4.4. Paykov, 
The most serious defects in castings, irgots, 
abrinkage are reviewed. Yactora contribut 
cavities, -porosity, crscka, fissures, dist 


Acadeny of Setences SSR}. 
and welds as a result of metal 
ing to the formation of shrinkage 


tresses are 
analyned along vith mea ~ The hydrody- 
tals are dis- 
ptad at the Coclerence vith vegerd 
+ Ko personalicios are fenticned. Most 
2 the wajcrity of which are a 


AbiLographica references, 
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PHASE I BOOK EXPLOITATION  S0V/4270 
' Lashko, Nikolay Fedorovich, and S8of'ya Vasil'yevaa Lashko-Avakyan 
eee ae ee 


Svarivayemyye legkiye splavy (Weldable Light-Metal Alloys) Leningrad, Sudpromgiz, 
1960. 439 p. Errata slip inserted. 3,400 copies printed, 


Scientific Ed.: G.L. Petrov; Ed.: Yu. 8. Kazarov; Tech, Ed.: R.K. Teal. 


PURPOSE: The book is intended for scientific and technical personnel engaged in 
research, development, and use of weldable light-metal alloys. 


COVERAGE: The book contains results of investigations of the structure of welded 
joints and the causes and prevention of hot cracking. Basic characteristics are 


given of industrial alloys and recently developed aluminum-, magnesium-, and 
titanium-base alloys. An analysis of the weldability of these alloys is also 
presented. Conditions for making high-grade welds are discussed. No personali- 
ties are mentioned, References accompany each part, 
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8/593/60/000/000/005/007 
D204/D302 


- AUTHORS: Blok, N.I., and Lashkoe Nek. 
TITLE: Phase analysis of certain multicomponent alloys 


SOURCE: Soveshchaniye po khimicheskomu kontrolyu proizvodstva v 

: ae metallurgicheskoy i metalloobrabatyvayushchey promyshlen- 
nosti. Dnepropetrovsk, 1958. Khimicheskiy kontrol' proiz- 
vodstva i metallurgicheskoy i metalloobrabatyvayushchey 
promyshlennosti; [doklady soveshchaniya] [Dnepropetrovsk ] 
-1960, 246 — 250 


 PEXT: A description of phase analysis of a number of refractory al- 
loys based on Ni-Cr, among them 3-437 (EI-437), EI-617, 3KC3 
_, °(wn83), EI-698, #I-598 and EI-765. The highly dispersed a’—phase 
- was separated electrolytically, using electrolyte no. 18 (10 g 
(NH) 55045 10 g citric acid, 1200 ml H,0)3 the carbide and boride 


_ phases with electrolyte 81 (50 ml conc. HCl, 10 ml glycerine, 1050 
ml methanol). Chemical, X-ray and metallographic methods were used - 
. to study. the composition, structure and extent of the various pha- . 
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Lashko-~Avakyan, S.V. and.Lashko,.N.F. (Moscow) 
aL TN anes 


Crystallization Cracks Near Weld Seams 


Avtomaticheskaya svarka, 1960, Nr l, pp 27-37 
(USSR) 4 
\ 


The peculiarities and probable processes of crack 


formation near weld seams, mainly in aluminum alloys x1 
are discussed. Data from existing works /Ref 1-97 as 


well as experimental evidence are presented in support 
of the inferences drawn. Macro and microphotographs 

of seams in steel and aluminum alloys are given. The 
nature of near~weld crystallization cracks is attri- 
buted to the formation (not growth) processes of metal 
grains, observed experimentally with the VIM-1M micro- 
scope, in the base metal at the seam. It is concluded 
that the tendency to form cracks can be diminished by 
rapid heating of the base metal to melting point, by 
producing a small zone of partial melting, and by any 
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means conducive to the formation of a fine grain 
structure in the base metal near the weld. The 
following filler metals prevent cracking in and near 
the weld during the welding of duraluminun: "AK" (4, 5- 
6% Si; the rest aluminum); "B61"8(6=7% Cu: 2-2, 5% Ni; ~ 
1.2-1.6% Mg; 0.4% Mn; 0.25-~.35% Ti; the rest aluminum), 
These filler metals form more easily fusible alloys in 
the seams. There are 7 photographs, 4 graphs and 9 re- 
ferences, of which 8 are Soviet and 1 English, 


SUBMITTED; . July 2, 1959 
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A115/A029 
AUTHORS: Popova. L.S., Engineer; Lashko. N.F.. Candidate of Technical Scien- 
ces 
TITLE: Hardening in the Heat-Influenced Welding Zone of Structural Marten- 


site Steels 
PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 5, pp. 11 - 15 


TEXT: The structural], martensite stead ane processed for 150 kg/mm2, 
Immediately after welding,\ithe solidity limits of weldments decrease to 50 ~ 75%. 
In the zone of thermal influence of a weldment a section is found in which the 
Process of disintegration is caused by destruction of martensite substance, i,e., 
of oversaturated alloying elements and by coagulation of carbide phases, The 


location of the destructed part depends cu the method of welding, in structural 7 


martensite steels, a carbide?bhase of the type of cementite Me2 is formed con- 
taining Mn, Cr, Mo, W, V, Ti and Nb, The rate of cementite coagulation depends 
on the possibility of distribution of the alloying elements between the solid 
solution and the isolation phases, Therefore, the rate of cementite grewth is 
higher with chrome steels than with molybdenum or vanadium steels, Higher 
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Strength in the zone of thermal influence can be achieved by alloying the steel 
with MerC » Mest, Me€ and Meo. The best effect of strengthening steel by 
‘the cementite phase Me3C can be obtained at 100 - 300% depending on the alloy~ 
ing elements, ‘The best strength of structural martensite steels is retained 
with Me7C3 carbides at temperatures of up to 500°C depending on alloys and ther- 
mal treatment or by carbides Mest or MeC at 500 - 650°C, To investigate tne 
disintegration of solid solutions in the zone of thermal influence of welding, 
two series of alloyed steels containing 0.20 - 0,30% C have been used (Table 1). 
In the first series (No. 278N, 320, 464), depending on chemical composition, 
one-phase disintegration with subsequent formation of Me3C and corresponding 
carbide phases (Cr, Fe) 703; WoC, VC was obtained and in the second series of ae 
steels (No, 265, 273, 277; 187, 278), depending on chemical composition and the 
zone of thermal influence. one-phase, two-phas+ and three-phase disintegration 
of the solid solution has been produced, The average content of alloying ele- 
ments is 0,258 C, 26Cr, 1%W, 1% Ni. 0.25% ¥a, Steels were smelted in an in-~ 
duction furnace. and one of the alloying elements; C, Cr, W, V was added. The 
bars were pressed to 4-mm Plates, heated to 890°C, cooled in oil for 15 min with 
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subsequent tempering at 200°C for 1 hours; arc-welded manually with YOHU- 13/85 
(UONI-13/85) electrodes, Results of mechanical tests of weldments and basic 
metal are given in Tables 2 and 3. Tables 4 and 5 show results of chemical and 
X-ray inspections, The smallest increase in firmness after two-phase treatment 
ore has been noted in the cases, where only vanadium was used as alloying substance 
a (solution No, 464). A considerable part of vanadium is bound in the form of 
primary vanadium carbides VC. These do not dissolve, even if heated up to, 
1,300°C and do not participate in strengthening the steel, Vanadium {binds a ; 
large part of carbon and the share of martensite strengthening is decreasing, ‘In 
Steels alloyed with tungsten the solidity of weldments increased from 64 to 83.3 
mn“, In case of chrome, the solidity of weldments was strengthened up to ~ 
Be 80 - 85 kg/mm@, Significant improvements were achieved at welding steels alloyed 
me with tungsten and chromium - (100 - 105 kg/mm*), There are 5 Soviet references, 
A) Lb 
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18 USS s/032/61/027/012/002/015 
; B119/B147 
fe AUTHORS; Blok, N. I., Glazova, A. I., Lashko, N. F., Kurayeva, V. Pe a 
Molchanova, Ye. K. 
TITLE: Phase analysis of alloys on titanium basis 


PERIODICAL: Zavodskaya laboratoriya, v- 27, no. 12, 1961, 1470 - 1472 


TEXT: atB-alloys with stabilized B-phase, and a-alloys with intermetallic 

hardening were examined. The individual phases were isolated by anodic 

solution of the alloy in anhydrous electrolyte (3 g of KCNS or 2 g of - 

LiCl, 10 g of citric acid, and 1200 milliliters of methanol). There- ae 

after, they were subjected to X-ray structural and chemical analysis. 

Mo, V, Nb, and Ta were identified as stabilizers for the B-phase, the effect 

of which decreases in the sequence mentioned. (In the presence of 4% Mo 

the content of the ®-phase in the alloy is 11%; at 4% V, it is 9%, and 

at 4% Nb or Ta, only 3%). After forging, the anodic deposit of these 

alloys consists entirely of f-phase. In the presence of 4% Ta, alloys 

aged for 100 hr at 500 C show only small quantities of f-phase, whereas : 

4% Mo or V completely prevent the B-phase from decomposing. Ti-Cu eee 
a alloys containing up to 5% Cu have one phase of the composition Ti, Cu + 
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with tetragonal face-centered lattice. A phase of the type Ti, Cu of 


up to 3.5% Cu). An increase of the Cu content of these alloys from 
2 to 3,5% results in a rise of the content of (Ti,Al,Sn),Cu phase from 


5075 ~» 6.25 to 8.02 ~ 8.34%. Thus, strength increases from 95 - 100 to 
104 - 110 kg/mm? » In this case, specific elongation decreases from 55 
to 30 - 22%. Ye. A. Vinogradova, Ye. V. Zvontsova, and L. Ve. Polyakova 
assisted in the experiments. There are 1 figure, 3 tables, and 5 
references: 2 Soviet and 4 non-Soviet. The two references to English- 
language publications read as follows; N. Karlsson, J. of the Institute 
of Metals, 79, 391 (1951); A. Gaukainen, N. J. Grant, C. F. Floe, J. of 
Metals, 4, no 7, 766 (1952). 


different composition was also observed in Ti-Al-Cu-Sn alloys (containing yl % 
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8/133/60/000/007/011/016 


AUTHORS : Lashko, N.F.; Popova, N.M. 
vi 7) 

TITLE: The Distribution of Molybdenum and Tungsten in the Solid Solu- 

tion and the Carbide Phases of Alloy Steels 


PERIODICAL: Stal', 1960, No. 7, pp. 642 - 644 


TEXT s Tests were carried out to replace molybdenum by tungsten in 
therfostable and heat resistant steeis\’ The present paper discusses the 

problems of inclination of molybdenum and tungsten to concentrate in car- a 
bide phases formed upon the decomposition of the solid solution in heat re- 
sistant steels. Steels confaining the most frequently occuring carbides 
(MezC, Mec, MeozC¢, Mel, MeSC) were examined. The low-alloy steels were e- 
lectrolyzed in @ potassium chloride and citric acid solution cooled to 0°C; 
steels with a high chromium content were treated with hydrochloric acid ad- 
ding sodiumthiosulfate (Ref. 5), nickel alloys in a solution of hydrochloric 
acid and sodium fluoride, The dissolution was carried out @uring 4 hours 
at a low current density (max. 0.02 amp/em?), the anode deposits wére washed 
with water and an alkaline solution in order to eliminate the amorphous re- 
sidues of tungstic acid and molybdenum sulfides formed during the electrol. 
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The Distribution of Molybdenum and Tungsten in the Solid Solution and the 
Carbide Phases of Alloy Steels 


ysis and other impurities. Six types of steels were tested and mainly the 
carbides of type MezC, which form in the steels A(A), B(B) and B(V), were 
examined for Fe, Cr, Mo, Wand V content, after hardening at 1,050°C. and 
tempering at 350°¢, 400°C and 450°C with holding times of 50 and 200 hours. 
Under all conditions of heat treatment it was found that the relation of a- 
tomic contents [Mo], : [W], was higher in the MezC carbide than in the in- 
vestigated A, B and V steels and from this it was concluded that molybde- 
num is a more powerful carbide-forming element*/than tungsten. This can be 
explained mainly by the relatively smaller atomic radius of. molybdenum pro- 
moting its diffusion in steel. As the increase in molybdenum and tungsten 
concentration is accompanied by an increase in the thermostability of the 
carbides, this also brings about the increse in thermostability of the 
steel. Similar conclusions were drawn from other steels examined. There 
are 5 tables and 6 references: 5 Soviet and 1 English. 
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S/762/61/000/000/005/029 
AUTHORS: Yelagina, L.A., Lashko, N.F. 


TITLE: Decomposition of the B phase in alloys of the titanium-chromium- 
aluminum system containing 7% (Cr+Al). 


SOURCE: |: Titan v promyshlennosti; sbornik statey. Ed. by S.G.Glazunov. 
. ‘Moscow, 1961, 79-84. 


TEXT: "~The experimental investigation reported in this paper was performed to 
study the process of the aging decomposition of the metastable solid-solution (SS) B 
phase formed by quenching a Ti alloy with 7% Cr and to clarify the nature of their 
hardening and the reason for the brittleness evoked by the accompanying formation 
of a metastable w phase. The alloys were prepared from sponge Ti Ti00, Al AOO, 
and electrolytical chromium. 3-kg ingots, 120-mm diam, were cast (chemical 
compositions tabulated). Test rods 14x 14mm were forged at 950-1150°C (depend- 
ing on composition) and cut into test Specimens 20-25 mm long. Tests were made 
for Hy, microstructure, and phase composition of the alloys in three states: 

(a) Afar 2-hr tempering at 650° and cooling in the furnace; (b) after water quench 
from 1,000° (30 min); (c) after quench per (b) and 450° aging with various soaking 
times (according to P.D.Frost, et al., Trans.ASM, v.46, 1954, 231). Tempering 
at 450° with aging yields maximum hardening with a Ti-7.5Cr alloy. Tempering 
increases the Hy with increasing Al and decreasing Cr content. Quenching increases 
the Tay ae of alloys with 7-2%Cr and 0-5%Al, does not affect that of the Ti- 1Cr- 
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